French teaching hospital for comparison with findings in world surveys. A retrospective survey of cysts of the jaws was undertaken at the Maxillofacial department, Pitié-Salpêtrière University Hospital, Paris, France. Data were retrieved from case notes, imaging, histopathology records and follow-up reports from January 1995 to January 2005. The mean age of patients was 41.8 ± 15.8 years. There was an overall male to female ratio of 1.86:1. Mandible to maxilla ratio was 3:1. Regarding the mandible, the angle was involved in 36% of the cases, horizontal branch in 32%, parasymphysis in 18%, ramus in 11.6%, coronoïd process in 1.5% and condyle in 0.9% (total = 100%). Regarding the maxilla, the canine to canine region was involved in 40% of the cases, premolar and molar region in 45%, and wisdom tooth region in 15% (total = 100%). The three most frequently diagnosed odontogenic cysts were radicular cysts (53.5%), dentigerous cysts (22.3%) and odontogenic keratocysts Keywords: odontogenic cyst; dentigerous cyst; keratocyst; orthokeratinized odontogenic cyst
Introduction
Odontogenic cysts are rare entities that appear in toothbearing areas. The importance of a correct diagnosis is that some variants, i.e. keratocysts are aggressive and subject to recurrence. Surprisingly there have been few studies on the precise prevalence of these lesions in Europe. However, theses data are important to assess geographic differences. They are also helpful in creating a syllabus for both dental and medical students. Finally, these data are valuable to improve the information that has to be given to patients with nonspecific clinical and radiographic lesions.
The purpose of this study was to analyze the files of 695 consecutive patients operated on under general anesthesia in an adult French teaching hospital for comparison with findings in world surveys.
Materials and Methods
included in the study. Data were retrieved from case notes, imaging, histopathology records and follow-up reports from January 1995 to January 2005. In every case the following information was obtained: age, gender, imaging procedures, location of the lesion, surgical treatment, histopathologic diagnosis, number of operations for the same lesion, cumulated duration of the hospitalization for one patient, and length of follow-up. Information was analyzed using descriptive statistics.
Results
The mean age of patients was 41.8 ± 15.8 years. There was an overall male to female ratio of 1.86:1. The imaging procedures were: 100% of orthopantomogram, 43% of ctscan. An MRI was prescribed for only 3 patients. The overall mandible to maxilla ratio was 3:1. Regarding the mandible, the angle (wisdom tooth region) was involved in 36% of the cases, horizontal branch (premolar and molar region) in 32%, parasymphysis (canine to canine region) in 18%, ramus in 11.6%, coronoïd process in 1.5% and condyle in 0.9% (total = 100%). Regarding the maxilla, canine-to-canine region was involved in 40% of the cases, premolar and molar region in 45%, and wisdom tooth region in 15% (total = 100%). All the cysts were enucleated except for 1 orthokeratocyst and 1 parakeratocyst. These two cases lead to a mandibulectomy.
The three most frequently diagnosed odontogenic cysts were apical and lateral cysts (53.5%), dentigerous cysts (22.3%) and odontogenic keratocysts (19.1%). Together, these three entities represented 94.9% of all odontogenic cysts. Eight odontogenic keratocysts were associated with a nevoid basal cell carcinoma syndrome. Table 1 summarizes the relative frequencies of the diverse lesions. Among the keratocysts, 78 out 133 had a more precise diagnosis: 72% of these were classified as parakeratocysts, 12% as orthokeratocysts and 16% as ortho + para keratocysts (total = 100%). Three entities were not found: gingival cyst of infants, gingival cyst of the adult and eruption cysts, as this case series investigated only adults operated on under general anesthesia.
The mean number of operations per patient was 1.16 (SD: 0.6, range: 1-10). The relative incidence of the three most diagnosed cysts operated on one time was: apical and lateral cysts (58.0%), dentigerous cysts (24.5%), odontogenic keratocysts (12.2%). The relative incidence of the three most diagnosed cysts operated on more than one time was as follows: odontogenic keratocysts (72.5%), apical and lateral cysts (18.7%), dentigerous cysts (3.7%).
The mean cumulated duration of hospitalization for one patient was 2.46 days (SD: 1.9, range: 1-28). The relative incidence of the three most diagnosed cysts with a cumulated duration of hospitalization inferior to 2 days was: apical and lateral cysts (58.7%), dentigerous cysts (23.6%), odontogenic keratocysts (12.2%). The relative incidence of the three most diagnosed cysts with a cumulated duration of hospitalization superior or equal to 3 days was: odontogenic keratocysts (39.5%), apical and lateral cysts (38.4%), dentigerous cysts (18.1%). The mean length of follow-up was 8.4 months (SD: 15.2, range: 0-120). Seventeen percent had a follow-up superior to 6 months (apical and lateral cysts: 38.4%, odontogenic keratocysts: 34.1%, dentigerous cysts: 21.3%), 65% percent had a follow-up inferior to 6 months (apical and lateral cysts: 60.12%, dentigerous cysts: 22.5%, odontogenic keratocysts: 12.6%) and 18% had no followup at all (apical and lateral cysts: 68.8%, dentigerous cysts: 17.6%, odontogenic keratocysts: 9.6%).
Discussion
The most important finding of this case series is the problem of the dramatic rate of patients lost to follow-up. It is an important concern because the risk of recurrence is not negligible. These cysts may be asymptomatic during a long period of time, leading to a significant destruction of bone. The follow-up should last at least until the complete reossification of the cyst cavity, i.e. at least two years. It involves performing an orthopanthomogram every 6 months and a CT scan in case of doubt. The follow-up should be even longer for odontogenic keratocyst (notably parakeratinized). But even regarding the specific diagnosis of keratocysts, Chirapathomsakul et al. (2) reported a rate of 39 % (20 out 51) of patients lost to follow-up after a short period of time (less than 1 year). Concerning this kind of cyst, most recurrences presented within 5 years, but late recurrences did occur even after 25 years (3). A followup every two years seems appropriate. The explanation for this important rate of patients lost to follow-up is the usual asymptomatic features of these cysts. The information may be insufficient or not well understood. The rate of patients lost to follow-up is probably more important in public hospitals where the percentage of patients with social problems is higher. Subsequently, our data about the recurrence rate may not delineate the reality and did not allow us to make comparisons between types of cysts.
Radicular cysts were the most frequently diagnosed lesions. This is an important concern too, because most of these cysts develop as a consequence of advanced carious lesions and thus in a large number of cases may be prevented. The rate for radicular cysts found in our study (53.5%) lies within the range of 52% reported by Shear (4) and 56.9% reported by Kreidler et al. (5) .
The male predominance is consistent with the findings of other studies (6, 7) in which it has been considered that men are more likely to neglect their hygiene and to have trauma of the maxillary anterior teeth.
The relative incidence of cyst of the three most common cysts found in our study (radicular cyst, dentigerous, keratocyst) is consistent with other studies such as Mosqueda et al. (6) (11) from Jordan (41.7%, 24.8%, 6.0%). Unlike most studies, our cases are not selected directly from the records of a pathology laboratory, but from the records of the patients operated on under general anesthesia. Comparing only cysts removed under general anesthesia to other general studies of odontogenic cysts tends to bias the data. Nevertheless, it is interesting to note that this does not seem to affect the relative incidence of the three most common cysts. Another possible bias in this study is that the histopathology of the cysts was not reviewed for verification of the diagnosis. However, all the pathologists that made histopatologic diagnoses have had a formal training in odontogenic tumors and cyst pathology. Discrepancies in diagnoses of odontogenic lesions, between general surgical pathologists and oral pathologists are frequent. Besides, the reviewing could have made possible the precise diagnosis of all orthokeratocyst and parakeratocyst. This distinction was not usual in our files before 2000.
Koseoglu et al. (12) (Turkey) and Oji (13) (Nigeria) found a different relative incidence regarding dentigerous cysts and keratocysts, but their case series included only 90 and 20 patients, respectively. Bhaskar (14) (USA) found the same relative incidence but with a very small number of keratocysts (1.7%). The lack of uniform criteria at the time of the study may explain this discrepancy.
The orthopanthomogram is the chief imaging procedure to track the cysts. The CT scan is currently more demanded. It is considered as the best imaging procedure to assess the size of the cyst and the position relative to the dental nerve and the dental apices. The MRI is rarely demanded, except when there is a doubt with a tumor. In this case, MRI and notably contrast enhanced MRI is able to provide decisive information (15) .
Mandibulectomies are exceptional, even in the case of very big cysts. The enucleation in one piece is the rule. The mandibulectomy is the exception. When there is a doubt with a tumor, a biopsy is recommended.
